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Introduction
Overview
The adoption of electronic health records (EHRs) is
being promoted by many organisations including
health plans, patient advocacy groups, state and fed-
eral government agencies and medical professional
societies. EHRs are believed to have the potential to
improve quality of patient care and the eﬃciency of
healthcare service delivery. Adoption of EHRs in the
USA has remained fairly low 1,2 and has lagged behind
that of other Western countries.3 Studies of EHR
adoption have generally focused on large, diverse
and geographically dispersed provider groups.
Background
The Institute ofMedicine (IOM) published a report in
1991 and another in 1997 describing computer-based
patient records as an essential technology for health
care.4 The ‘Crossing the Quality Chasm’ report by the
IOM called for greater use of EHRs and other clinical
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information technology (IT) to improve patient safety
and the quality of health care.5 In his State of the
Union addresses in 2004, 2005 and 2006, President
George W Bush called for all Americans to have EHRs
by 2014.6–8 Various initiatives are under way to en-
courage adoption of EHRs but the eﬀectiveness of
these initiatives is uncertain and it is unclear if they
address the barriers identiﬁed by physician practices.9
Family medicine in particular has embraced EHRs
as a foundation of the New Model of health care
proposed by the American Academy of Family Phys-
icians (AAFP).10 To educate and assist member family
physicians regardingEHRs, theAAFP formed theCenter
forHealth Information Technology.11 TransforMed is
an initiative of the AAFP formed to assist practices in
the transition to the New Model, including use of
clinical IT.12
Previous studies
A study of physicians of all specialties in Massa-
chusetts conducted in 2005 identiﬁed a practice
EHR adoption rate of 23%.13 Adoption was strongly
correlated with practice size, with larger practices more
likely to have EHRs. ‘Most frequently cited barriers to
adoptionwere start-up ﬁnancial costs (84%), ongoing
ﬁnancial costs (82%), and loss of productivity (81%).’
A similar study was conducted in Oregon in 2005 at
the request of the state legislative assembly.14 Again,
EHR adoption was strongly correlated with larger
practice size. This study also focused on physicians
of all specialties but also focused on geographic sub-
regions of the state. EHR adoption measured at the
level of the individual physician was 53.4%.
Several studies of family physicians in diﬀerent
states have been conducted. However, these studies
were conducted at the level of the individual phys-
ician. In 2001, Loomis reported that for family phys-
icians in Indiana,15 overall EHR use was 14.4%, with
greater EHR use in larger urban practices. Menachemi
et al reported similar results for family physicians in
Florida in 2006:16 a 23.3% rate of routine EHR use
and, as in the Indiana study, a positive association
between EHRuse and both practice size and non-rural
practice location. Older physicians were found less
likely to use EHRs than younger physicians.
Research objective
The purpose of this study was to evaluate current
barriers to EHR adoption and what could be done to
overcome these barriers. The decision to implement
an EHR is made at the practice level, therefore this
study was conducted at the practice rather than the
individual physician level. The goal was to address the
following research questions:
1 What is the current status of EHR adoption among
family physicians in Washington?
2 What are the diﬀerences in EHR implementation
rates by practice size or location?
3 What are the current barriers to EHR adoption?
4 Whatmeasures would enable practices to overcome
these barriers and successfully adopt EHRs?
Methods
Sample
The target sample for the study survey was the prac-
tices where family physicians work, performing pri-
mary care. The WAFP has a directory of members
supplied by its national parent organisation, the
AAFP. TheWSMAmaintains a database of physicians
in Washington State, including physician specialty
and practice name or the designation ‘solo’ for those
who are in solo practice. Using this report it was
possible to determine the number of practices where
family physicians work and also the number of family
physicians in each group. Cross-referencing this re-
port with the membership data of the WAFP, further
contact information was associated with many of the
physicians.Of particular interestwas the availability of
email addresses.
In Washington there has been a trend towards
family physician practices aggregating into ‘practices
without walls’. In such networks, practices frequently
keep their original name but operate under the umbrella
of a larger entity. Decisions such as implementing an
EHR are made at the network level, therefore it was
necessary to identify such networks and consider them
as single practices for purposes of this study. Family
physicians not practicing in an ambulatory primary
care setting were excluded.
Using this methodology, a total of 464 practices
where family physicians work were identiﬁed, repre-
senting a total of 1961 individual physicians. Practice
size ranged from solo to the 187 family physicians
belonging to theGroupHealth Cooperative whowork
in locations across the state.
From this list of 464 practices, an email address was
available for at least onemember of the practice in 166
cases. Of the 298 practices where no email address was
available, mailing addresses were available for 125. For
the remaining 173 practices, neither email normailing
addresses were available.
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Survey questionnaire
A survey was developed tailored to the research ques-
tions of interest. The survey was adapted from the
work of Simon and used with the author’s permis-
sion.13 Questions focused on practice demographics,
current use of information technology including EHRs,
perceived barriers to EHR implementation and factors
which might help overcome those barriers. In paper
format, the ﬁnal survey questionnaire was ﬁve pages
in length and contained 27 questions (see http://
www.radcliﬀe-oxford.com/journals/J12_Informatics
_in_Primary_Care/supplementary%20papers.htm).
Survey administration
With a total available sample size of 291, the decision
was made to survey the entire available number of
practices rather than a selected sample. This sample
size was manageable and removed the complexity of
selecting a representative smaller sample with all the
potential confounding variables, including practice
size and location. Survey of a total available popu-
lation of this size is consistent with generally accepted
recommendations.17
The survey was administered between January and
March 2007 and co-ordinated by the author and the
WAFP oﬃce. In order to conduct the survey as eco-
nomically as possible, it was elected to use SurveyMonkey
(www.surveymonkey.com) as the survey collection
tool. In order not to bias the survey results by only
surveying those practices with an available email
address, it was elected to send the survey in paper
format to those practices where no email address was
available. Responses to the paper survey were then
entered into SurveyMonkey along with those that had
been collected electronically.
When an email address was not available, the
invitation was sent by mail with a paper copy of the
survey enclosed. Surveys were sent by email to 166
practices andmailed to 125 practices. Those invited to
participate by email received up to a total of two
follow-up invitations requesting their participation.
A single follow-upmailing was sent to those invited by
mail who did not respond to the ﬁrst mailing.
The study protocol was approved by the Insti-
tutional Review Board – Spokane (Study #1KB 1349).
Data analysis
Electronic responses to the survey were entered directly
into SurveyMonkey by the respondent. Paper survey
responses were then entered into SurveyMonkey by
the investigator and an assistant. The tools built into
SurveyMonkeywere used formost of the data analysis.
Additional data analysis was performedusing SPSS for
Windows 12.0.
Results
Respondent characteristics
Of the 125 mailed surveys, 17 were returned as
undeliverable with no forwarding address. Of the
remaining 108 mailed surveys, 42 were returned,
giving a response rate of 38.9%. Seventy-eight email
responses were received, giving an email response rate
of 47.0%. A total of 120 surveys were returned,
yielding a total response rate of 43.8%.
Respondents self-classiﬁed their practice location
as: rural, suburban, urban and mixed locations (sites
in more than one category). Practices with more than
one location were asked to respond to the practice
location question with ‘check all that apply’. Type of
practice for the respondents is displayed in Table 1.
The survey asked ‘Does your practice have
components of any EHR, that is, an integrated clinical
information system that tracks patient health data,
and may include such functions as visit notes, pre-
scriptions, lab orders, etc?’. Using this deﬁnition,
EHRs are being used in 57.9% of practices responding
to the survey. By practice location; 52.5% of rural
practices, 55.0% of suburban practices, 55.6% of
urban practices and 100% of those practices with
mixed locations report using an EHR. The eight
practices in the mixed location category had a median
size of 46 physicians.
Barriers
Respondents were asked to rate ten potential barriers
to EHR adoption on a 3-point Likert scale with 1 being
not a barrier, 2 a minor barrier and 3 a major barrier
(Table 2). Start-up ﬁnancial costs, ongoing ﬁnancial
costs and training and productivity loss were rated as
the three greatest barriers. Privacy or security concerns
were rated the lowest barrier by both groups.
Strategies to overcome these barriers were a par-
ticular focus of this study. Respondents were asked to
rate those measures which they felt would help over-
come the barriers they identiﬁed (Table 3). Rating was
on a 4-point Likert scale with 1 being not at all, 2 very
little, 3 somewhat and 4 very much. Grants, increased
reimbursement for using an EHR and technical as-
sistance were identiﬁed as those most helpful. Pay for
performance and interest free loanswere felt to be least
helpful. Of those practices with an EHR, 18% reported
receiving practice income for having information
systems such as an EHR and 23% reported receiving
practice income for their use of such systems.
Expense of implementing and maintaining an EHR
is clearly a concern for those who have not yet adopted.
Capital resources for such a project were rated as
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‘limited’ by 53.5% of practices and ‘no resources’ by
23.3% of practices. In evaluating diﬃculty in funding
varying levels of expense, costs of $10 000 to $25 000
per physician were rated ‘very diﬃcult’ by 30% and
‘impossible’ by 38% of practices, while costs of greater
than $25 000 per physician were rated by 25% of
practices as very diﬃcult and by 60% as impossible.
One strategy that has been utilised to decrease the
expense per physician in implementing an EHR is for
physicians to collaborate with other physicians or a
large organisation. Of those who have not yet adopted
an EHR, 47.6% said they would consider this option.
Their local hospital was the most frequently identiﬁed
potential partner, followedbyother communitypractices
and government. Of those who would not consider
Table 1 Practice type of survey respondents
How would you best characterise your practice? Response (%) Response total
Solo family medicine practice 41.5 49
Family medicine group, partnership or network 27.1 32
Primary care group or partnership (family medicine plus other
primary care providers)
9.3 11
Multi-specialty group or partnership 6.8 8
HMO 1.7 2
Community health centre 3.4 4
Residency 5.1 6
Other 9.3 11
Total respondents 123
Table 2 Barriers to EHR adoption (total respondents 116)
How much of a barrier is each of the
following to beginning or expanding
the use of computer technology in
your practice?
Not a barrier
% (n)
Minor barrier
% (n)
Major barrier
% (n)
Response
average
Computer skills of your providers/staﬀ 40 (46) 45 (52) 16 (18) 1.76
Computer technical support 38 (44) 37 (43) 24 (28) 1.86
Lack of time to acquire knowledge about
system
29 (33) 43 (49) 29 (33) 2.00
Start-up ﬁnancial costs 15 (17) 25 (29) 60 (69) 2.45
Ongoing ﬁnancial costs 14 (16) 46 (53) 39 (45) 2.25
Training and productivity loss 17 (19) 48 (55) 36 (41) 2.19
Physician scepticism 43 (50) 36 (42) 21 (24) 1.78
Privacy or security concerns 71 (80) 22 (25) 7 (8) 1.36
Lack of uniform standards within industry 27 (31) 43 (49) 29 (33) 2.02
Technical limitations of systems 30 (32) 52 (56) 19 (20) 1.89
Percentages may not total 100 due to rounding
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this option, loss of autonomy and the challenges of
such collaboration were the most cited reasons.
Respondents were asked howmuch of a role diﬀer-
ent organisations did or do play in their deciding
whether to adopt an EHR. The only group identiﬁed
with a signiﬁcant inﬂuence was their own practice
group. Professional societies, larger practice networks,
managed care plans and theDoctors OﬃceQuality-IT
(DOQ-IT) program had very little identiﬁed inﬂu-
ence.
Those respondents who had not yet implemented
an EHRwere asked their future planswith regard to an
EHR. Implementation was under way in 6.2% of
practices. Deﬁnite implementation plans with timing
from one to ﬁve years were reported by 31.2% of
practices. Implementation had been attempted and
abandoned in 6.2%. The remaining practices either
had no speciﬁc plans (18.8%) or did not plan to
implement anEHR (37.5%). Extending the EHRplans
of these practices to EHR adoption to date would
indicate adoption rate has reached its peak (Figure 1).
If current trends continue, cumulative adoption in
this group over the next four years will plateau at
approximately 68% (Figure 2).
Table 3 Overcoming barriers (all respondents; total respondents 105)
How much do you feel each of the
following would assist your practice
in implementing a new computer
system such as an EHR?
Not at all
% (n)
Very little
% (n)
Somewhat
% (n)
Very much
% (n)
Response
average
Technical support 7 (7) 10 (11) 22 (23) 61 (64) 3.37
Interest-free loans 19 (19) 19 (19) 33 (33) 29 (29) 2.72
Grants 10 (10) 3 (3) 25 (25) 63 (64) 3.40
Increased reimbursement for
utilising an EHR
5 (5) 8 (8) 30 (31) 57 (58) 3.39
Pay for performance 16 (16) 24 (23) 38 (37) 22 (21) 2.65
Figure 1 EHR adoption by year with future forecast from survey results
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There was a statistically signiﬁcant association be-
tween presence of students and residents in a practice
and the practice’s use of an EHR (odds ratio 2.15; 95%
conﬁdence interval, 1.01 – 4.58). Solo practices in the
study group had a relatively high rate of EHRadoption
of 43.5%, much greater than the 14% rate for solo
practices in the study by Simon.13 Despite this high
rate of EHR adoption in solo practices, adoption was
much greater in groups of seven or more physicians at
79.2% (odds ratio 4.94; 95% conﬁdence interval, 1.57
– 15.52). Practices of two to six physicians had an
intermediate adoption rate of 61.4%.
Of particular concern are those practices that have
no plans or plan not to implement an EHR. Solo
practices comprise 75.9% of this group. Practices in
this group self-classiﬁed as 40.7% rural, 29.6% sub-
urban, and 29.6% urban. Available capital resources
were described as limited or no resources by 84%.
Limitations
A design limitation of this study was that it speciﬁcally
focused on family physicians in Washington. It is
unclear how these results might extend to physicians
in other specialties in Washington or to family phys-
icians in other states. The scope of the survey was
limited by the availability of contact information for
practices. Email or mailing addresses were available
for 291 of the 464 possible practice respondents, i.e.
62.7%. Those without an available email or mailing
address may diﬀer in EHR adoption and attitudes
about EHRs.
The overall response rate of less than 50%could also
introduce bias. For those completing the survey elec-
tronically, most of the questions required a response
before proceeding to the next question, resulting in
more complete survey responses compared to those
completing a paper survey, although the paper surveys
only rarely had missing responses. The higher email
versus mail response rate may introduce bias into the
survey results. Questions to those practices that had
implemented EHRs regarding why they chose to
implement them and what factors enabled their im-
plementation might have yielded useful information.
Discussion
These results demonstrate a high degree of EHR
adoption in the study group of 57.9%. That this is a
higher rate than previous studies may indicate more
rapid adoption in this group or simply that over time
adoption has been increasing. It is interesting to note
there was no diﬀerence in adoption rate across prac-
tice locations whether rural, suburban or urban. This
would appear to indicate that for this group, practice
location did not signiﬁcantly impact on the interest in
or the barriers to implementing an EHR. The 100%
adoption rate for practices with mixed sites appears to
Figure 2 Projected cumulative EHR adoption
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be primarily related to those practices being larger.
EHR adoption did vary by practice size, but even solo
practices had a high EHR adoption rate of 43.5%. It is
also interesting to note the number (22) of diﬀerent
EHRs being used in this group and that no one EHR
had a very large market share. This limits the potential
for vendor speciﬁc local or state-wide collaboration
via user groups to enhance use of a particular EHR.
The association of the presence of an EHR in a
practice and presence of students and residents was
also identiﬁed in the study by Simon.13 This associ-
ationwas felt to be possibly explained by the fact that ‘a
practice’s teaching status is a surrogate marker for
physicians with a propensity toward technology or
quality improvement eﬀorts’ or alternatively ‘that
medical students and residents are functioning as
catalysts for the oﬃce practices that house them to
adopt EHRs’. Also, trainees may be more likely to
choose practices with EHRs for their clinical rotations.
Many practices now consider that having an EHR
enhances their ability to recruit new physicians to the
practice.
The primary barriers to implementation identiﬁed
were the initial and ongoing expenses of implement-
ing an EHR and loss of productivity during im-
plementation and training. The rating of privacy and
security concerns as a barrier is lower than in previous
studies and may indicate a greater level of comfort
with this issue as EHRs are more widely used.
With the EHR implementation barriers identiﬁed
being largely ﬁnancial, it is not surprising that the
identiﬁed means to overcome those barriers were also
ﬁnancial. Respondents describe their ﬁnancial resources
as limited and their ability to aﬀord EHRs as chal-
lenged. Grants to assist with initial implementation
costs and increased payment for using an EHR were
identiﬁed as the means which would best assist prac-
tices. Unfortunately, of those with EHRs only a small
number of practices report receiving such payments.
From this information it would appear that programs
that provide such grants and increased reimburse-
ments will be necessary to encourage and enable EHR
implementations in these remaining practices. Tech-
nical assistance was also identiﬁed as important.
Programs such asDOQ-IT doprovide some assistance
but it is unclear if the scope of this program is enough
to meet this need. For some practices, collaboration
with local hospitals, health plans or government to
collectively implement an EHR may assist in over-
coming both ﬁnancial and technical barriers. It is also
possible that some competitive advantage demonstrated
by those practices with EHRs may create market
pressure for remaining practices to implement them.
In looking at the adoption among this group back
to 1990, and the implementation plans of those
currently not having EHRs, it would appear that a
peak is being reached in the adoption curve for this
group. Those practices in the later phase of the
adoption curve are likely to require more assistance.
This survey conﬁrms the ﬁndings of other studies that
physicians describe professional societies, govern-
ment and health plans as having little inﬂuence on a
practice’s decision to implement an EHR. This is
certainly a subjective question and it is possible that
such groups have exerted an inﬂuence not recognised
by physicians.
Recently announced initiatives may be helpful in
promoting EHR adoption. The American Recovery
andReinvestment Act of 2009 (ARRA) includes ﬁnan-
cial rewards beginning in 2011 for ‘meaningful use’ of
electronic medical records by physician practices.18
Funds are also provided to the Oﬃce of the National
Coordinator for Health Information Technology to
establish regional extension programs to provide im-
plementation assistance. This combination of ﬁnan-
cial and technical assistance may be ‘just what the
doctor ordered’. Outreach eﬀorts will be necessary to
engage those practices not planning to implement an
EHR as well as those struggling to make this decision.
Conclusion
Washington family physicians demonstrate a high rate
of current EHR use that does not vary from rural to
urban locations but does vary by practice size. Ident-
iﬁed barriers to practices implementing an EHR are
largely ﬁnancial and the identiﬁed means of over-
coming these barriers include grants and a guaranteed
increased revenue stream from higher payments for
using an EHR. The group appears to be at the peak of
the adoption rate for new practices per year imple-
menting EHRs and a plateau of approximately 68%
adoption projected based on current trends. Progress
in achieving further adoption by the remaining prac-
tices will be challenging and require programs to
educate them about the beneﬁts of EHR and to
speciﬁcally address the barriers of cost and need for
technical assistance – especially for solo practices. The
data obtained in this study may serve as a basis for
development and promotion of such programs.
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